International Conference on Education, Management and Computer Science (ICEMC 2016)

Design of a New High-precision Digital Frequency Meter

Jiawei Liu®® and Hongwei Zhang"®

'Southwest University for Nationalities, School of Electrical and Information Engineering, Electrical
Engineering & Automation Chengdu, Sichuan Province 610225 China

2201331006041 @swun.cn, °759724337@qg.com

Keywords: Communication protocol; Equal precision frequency measurement; MCU; Finite state
machine (FSM); Frequency meter

Abstract. In order to solve the problem of low speed of the equal precision digital frequency meter
based on MCU and FGPA, this paper proposed a new communication protocol between MCU and
FPGA, in which a 16-bit data bus was applied for data parallel transmission and the FSM was used
to realize 32-bit data transmission within the FPGA; and meanwhile, in order to ensure the stability
of the system and prevent the frequency measuring error arising from the protocol problems, the
program used asynchronous FIFO as an alternate communication channel and defined the FIFO
data transmission cycle, which ensured no data loss caused by FIFO overflow during the data
transmission. The results show that all the functions can meet the requirement, which proves the
effectiveness of the proposed program.
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=1 EME (Vrms=10mv)

L PNERGYA) MRE (HZ) ISR ZE (%)
1 1. 000091 0. 0091
10K 9. 999989K 0.0011
M 1. 0000266M 0. 00266
10M 9. 999951M 0. 0049
100M 100. 000107M 0.0107

=2 ERME (vpp=500mv)

W NH (HZ) WR{E (HZ) HXRZE (%)
1 1. 000011 0.0011
10K 10. 000089K 0. 0089
M 1. 0000006M 0. 006
10M 10. 00003 1M 0. 0031
100M 100. 000107M 0.0107
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